Introduction
Recently many progresses have been made in the theory of two dimensional solvable statistical lattice models. Among them we will investigate here some algebraic structures in elliptic solutions of the Yang-Baxter equations (YBE).
Namely, we show the crossing symmetry in Belavin's model [Be] as well as In [BS] Bazhanov and Stroganov showed that the chiral Potts model, which is a solution of the YBE or the star-triangle relation whose spectral parameter lies in a high genus algebraic curve [AMPTY] [BPA] , is a "descendant" of the 6-vertex model which is nothing but the R-matrix associated to $U_{q}(sl_{n}) \wedge$ . That is, they derived the chiral Potts model as the intertwiner of cyclic L-operators, or equivalently, the intertwiner of two-fold tensor of cyclic representations of $U_{q}(sl_{n})\wedge$ . Motivated by their result, in our previous paper [HY] we have shown that Kashiwara-Miwa's elliptic solution (the so-called broken $Z_{N}$ symmetric solution) [KM] is a descendant of Baxter's 8-vertex model [Bax] in the above sense : Take Sklyanin's cyclic L-operator for the 8-vertex model and we get Kashiwara-Miwa's model as the intertwiner for the L-operators. Along with this derivation, in [H] we further succeeded in relating the crossing symmetry of Kashiwara-Miwa's model with a certain duality property of the L-operators.
To generalize this story for the n-state elliptic model of Belavin, one immediately needs a cyclic L-operator for the model and its construction is one of our motivation here. We are inspired by an idea in Bazhanov et al. [BKMS] .
They considered the $U_{q}(sl_{n})\wedge$ generalization of [BS] by means of "intertwining vectors" or "factorized L-operators [IK] ". Here intertwining vectors are originally appeared in [Bax73] to introduce face models via vertex models. Hence by definition they relate a vertex model and a certain face model, and using this relationship [BKMS] observed that a simple combination of intertwining vectors provides an L-operator. Intertwining vectors between Belavin's model and the $A_{n-1}^{(1)}$ face model are given in [JMO] and they are, so to speak, "outgoing" intertwining vectors. What we need more to construct L-operators are their "dual" or the "incoming" intertwining vectors and our method to construct them is as follows: we first observe the crossing symmetry of the models, which is nothing but the incoming/outgoing duality (sections 3 and 4), and then we obtain the incoming intertwining vectors by fusing $ [C] [J] . In this sence what we have observed here can be regarded as a part of the theory of "elliptic" version of quantum groups [KRS] [KS], which we hope to discuss elsewhere.
Here $\theta_{m,l}(u, \tau)$ $:= \Sigma_{\mu\in m+lZ}\exp 2\pi i(\mu u+\frac{\mu^{2}}{2l}\tau)$ and $\theta^{(j)}(u)$ $:= \theta_{\frac{1}{2}-n\angle_{1}},(u+\frac{1}{2}, n\tau)$ . Then the YBE of the vertex type $R^{23}(u_{2}-u_{3})R^{13}(u_{1}-u_{3})R^{12}(u_{1}-u_{2})=R^{12}(u_{1}-u_{2})R^{13}(u_{1}-u_{3})R^{23}(u_{2}-u_{3})$ (2) holds, where $V_{i}$ are copies of 
Intertwining vectors [JMO] . Put
and define the linear map
Then they "intertwine" Belavin's vertex model and the 
This formula is very remarkable because of its similarity between the monodoromy property of the n-point function in the q-conformal field theory [FR] .
The quantity $\{(\emptyset_{\varpi_{u}}^{\lambda})_{j}\}_{j=1}^{n}$ regarded as an n-vector is called the intertwining vector. 
as well as they enjoy the YBE: 1. There is a scalar $f(K, L)$ which is nonzero for generic $u,$ $v$ 
2. We have 3. The crossing symmetry holds: Rewriting this in terms of matrix elements we obtain (11). To get (12) is similar.
We can also define a pairing by using $\check{R}^{K^{*}K}',$ ,
which is also non-degenarate for generic $\hslash$ so that we can identify $V(K)^{*}$ and $V(K^{*'})$ .
given by $\dim \mathcal{P}_{\lambda K}^{\nu}=|\{(j_{1}, \cdots,j_{k});1\leq j_{1}<\cdots<j_{k}\leq n, \epsilon_{j_{1}}^{-}+\cdots+\epsilon_{j_{k}}^{-}=\nu-\lambda\}|$ , which is equal to the multiplicity of the weight 
Generalizing the intertwining property of the original intertwining vector (5) .
We use the crossing symmetries (13), (18) in Corollaries 2, 4 to get:
We need the following.
Lemma 1 . This can be considered as a generalization of series a) in Sklyanin's work [S] . Second, letting $\hslash$ to be a rational number we get a "cyclic" representations from this, which generalize the series b) in [S] , and suggest the generalization of the Kashiwara-Miwa's solution of the star-triangle equation. We hope to discuss these important aspects of our L-operator elsewhere.
